An affinity adsorbent containing deoxyguanosine 5'-triphosphate linked to sepharose and its use for large scale preparation of ribonucleotide reductase of Lactobacillus leichmannii.
P3-(6-(N-Trifluoracetyl)aminohex-1-yl) deoxyguanosine triphosphate has been prepared by the reaction of N-trifluoroacetyl-6-aminohexanol 1-pyrophosphate with the imidazolide of dGMP and has been characterized. This compound and the corresponding free amine, obtained by removal of the protective trigluoroacetyl group, are activators of ribonucleotide reductase of Lactobacillus leichmannii. An affinity adsorbent for the reductase, prepared by reaction of the amine derivative with CNBr-activated Sepharose, contains dGTP covalently attached through the gamma-phosphate via a six-carbon chain to the matrix. The method of synthesis of the dGTP derivative is generally applicable to the synthesis of P3-(omega-aminoalk-1-yl)nucleoside triphosphate esters for the preparation of analogous affinity adsorbents. Ribonucleotide reductase can be rapidly purified to homogeneity, on a large scale, by use of dGTP-Sepharose and conditions for optimum recovery of the enzyme have been determined. The affinity of ribonucleotide reductase and other proteins for dGTP-Sepharose is increased by either raising the ionic strength or lowering the temperature of the eluent. Elution of the enzyme from the adsorbent can be achieved between pH 5.8 and 7.3, whereas at pH 5.3 the reductase is bound extremely tightly and cannot be recovered. Ribonucleotide reductase can be eluted from the adsorbent with dGTP or urea. Elution with urea is carried out at pH 6.3, where the enzyme is stable and maximum recovery is obtained. Affinity chromatography consistently produces ribonucleotide reductase of high specific activity (170-180 units/mg). In the presence of 0.1 to 1.2 M urea or hydroxyurea, the enzyme is inhibited, but allosteric activation is unchanged. No alteration in the structure or function of the reductase was detected when the enzyme was exposed to 2.0 M urea during elution from the affinity adsorbent, but exposure for longer periods causes some inactivation.